i # 

51 " 

We claim: 

1 An isolated microbial cell comprising an Environmentally 
Limited Viability System, whereitf in a permissive 

environment and non-viable in a Jion-permissive environment, the system 
comprising 

(a) an essential jgene, wherein expression of the gene in the 
cell is essential to the viability of the cell, the essential gene is expressed 
when the cell is in the permissive environment and is not expressed when the 
cell is in the non-permissive/environment; and 

(b) a lethal gene, wherein expression of the gene is lethal to 
the cell and the lethal genef is expressed when the cell is in the non- 
permissive environment hut not when the cell is in the permissive 
environment. 

2. The cellibf cJaifnTl Wherein the permissive environment 
comprises a temperature of aboul4T*G and the non-permissive environment 
comprises a temperatipe of less tman about 30**C. 

3. The cell of claim 1 wherein the permissive environment is 
inside a warm-blooded animal and the non-permissive environment is outside 
a warm-blooded aiumal. 

4. Th/cell of claim 1 wherein the essential gene, the lethal 
gene, or both, is^/arried on an extrachromosomal vector. 

5. ThQ cell of claim 4 wherein the lethal gene is carried on an 
extrachrom.osomal vector and expression of the lethal gene is regulated by an 
expression product of a regulatory gene on a chromosome of the cell. 

6. / The cell of claim 5 wherein the expression product of the 
regulatory gene inhibits expression of the lethal gene and is expressed or 
active onlv in the permissive environment. 

il . The cell of claim 5 wherein the expression product of the 
jene induces expression of the lethal gene and is expressed or 
active only! in the non-permissive environment. 
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8. The cell of claimU wherein the vector has two lethal genes. 

9. The cell of claim 8 wherein the vector comprises pMEG-104. 
IG. The cell of clai^ 1 wherein the cell is a gr^un-negative 

bacterium. 

11/ The cell of cla/mi 10 whem^^ 
an enteric bacterium. 

12. The cell of daim 11 wherein the genus of the enteric 
bacterium is selected from tfie group consisting of Escherichia and 
Salmonella, 

13. The cell claim 1 wherein expression of the essential gene 
is regulated by an expres^on product of a regulatory gene. 

14. The cell/of claim 13 wherein the expression product of the 
regulatory gene inhibits jexpression of the essential gene and is expressed or 
active only in the non-nermissive environment. 

15. The cefil of claimtTTy herein the expression product of the 
regulatory gene induces ex^essioi^^^wh^ essential gene and is expressed or 
active only in the permissive envirbnmenj/ 

16. The cell of claim^^^^^i^ system further comprises a 
replication gene carried on a chromosome of the cell, the expression of 
which is required fot replication of the vector, wherein the replication gene is 
expressed in the pemiissive environment and is not expressed in the non- 
permissive environment. 

17. The cell of claim 16 wherein expression of the replication 
gene is regulated liy an expression product of a regulatory gene. 

18. Tfht cell of claun 17 wherein the expression product of the 
regulatory gene fahibits expression of the replication gene and is expressed or 
active only in th^ non-permissive environment. 

19. The cell of claim 17 wherein the expression product of the 
regulatory gene/ induces expression of the replication gene and is expressed or 
active only in the permissive environment. 



20. The cell of claim 1 further comprising an expression gene 
wherein the expression gene encodes a desired expression product. 

21. The cell of claim 20 
is an antigen. 

22. The cell of claim 21 /Wherein the antigen is selected from the 
group consisting of bacterial antigens, viral antigens, plant antigens, fungal 
antigens, insect antigens, and non-msect animal antigens. 

23. The cell of claim/l for use as a vaccine, wherein the cell is 
viable when in the an animal and non-viable when outside of the animal, the 
essential gene is expressed when the cell is in the animal and is not expressed 
when the cell is outside of the/animal, and the lethal gene is expressed when 
the cell is outside of the aninml and is not expressed when the cell is in the 
animal, wherein the permissifve environment comprises a temperature of 
about 37**C and the non-pemiissive environment comprises a temperature of 
less than about 30°C. / 

24. The cell of claim is^^if^^ comprising an expression gene 
wherein the expression gene encodes^^ expression product. 

25. The cell of claim 24 wherein the desired expression product 
is an antigen. 

26. The ctell of claim 25 wherein the antigen is selected from the 
group consisting of bacterial antigens, viral antigens, plant antigens, fungal 
antigens, insect antigens, and non-insect animal antigens. 

27. .^nethod of making a cell strain with environmentally 
limited vjability comprising stably introducing mto a cell 

(a) / an essential gene, wherein expression of the gene in the 
cell is essential/ to the viability of the cell, the essential gene is expressed 
when the cell/is in the permissive environment and is not expressed when the 
cell is in the/ non-permissive environment; 

(b) a lethal gene, wherein expression of the gene is lethal to 
the cell and the lethal gene is expressed when the cell is in the non- 



permissive enviromnent but not/when the cell is m the permissive 
environment, 

wherein the ceilyStrain is viable in a perniissive environment and 
non-viable in a non-permissive environment. 

28i ITie m^modj^^ 
comprises a temperattire 6f anOTTSJ^C and the non-permissive environment 
comprises a temperature of less^^n about 30^C. 

29. /The method of claim 27 wherein the permissive environment 
is inside a w^rtm-blooded animal and the non-permissive environment is 
outside a Wkrm-blooded animal. 
/^Kl y30. A method of inducing immunoproJ;^ction in a warm-blooded 

iJ^ animal comprising 

administering to the animal a valine comprising a microbial cell 
comprising an Environmentally Limited/Viability System, wherein die cell is 
viable when in the animal and non-wble when outside of die animal, the 
system comprising at least one o^e following nucleic acid sequences 

(a) an essentiaV^ene, wherein expression of the gene in the 
cell is essential to the viability of the cell, the essential gene is expressed 
when the cell is in the^^zmimal and is not expressed when the cell is outside of 
the animal; and // 

(b) / a lethal gene, wherein expression of the gene is lethal to 
the cell and the lethal gene is expressed when the cell is outside of the animal 
but not wtv^ the cell is in the animal. 

31,' The method of claim 3Q v/herein the system further 
rising an expression gene wherein the expression gene encodes an 




32. ^he method of claim 31 wherein the antigen is selected from 
the group consistingSrf bacterial antigens, viral antigens, plant antigens, 
fungal antigens, insect antigens, and non-insect animal antigens^ 
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0iod of claim 30 wherein the cell is administered to 
mucosal surfaces of^e animal. 

34, ;^^jjethod of claim 33>wherein the mucosal surfaces are in 
the gastrointestinatTifact. 




35, The method of clam 30 where the essential gene, the 
ethal gene, or both, is carried on anVxtrachromosomal vector, and wherein 
. the system further comprises a replication gene carried on a chromosome of 
the cell, the expression of which is requfted for replication of the vector, 
wherein the replication gene is expressed when the cell is in the animal and 
is not expressed when the cell is outside of the animal. 
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